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(54) FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell 
system with an improved utilization factor of a fuel cell 
in regard to a fuel cell system provided with a fuel cell 
and a secondary battery - 

SOLUTION: A value is determined by removing charging 
electric power to a secondary battery 24 from a required 
load signal S30b representing a value required to a load 
current S29, and a target electric power generation of a 
fuel cell 21 is calculated based upon this value. 
Therefore, because charging electric power is not 
supplied to the secondary battery 24 in a state charged 
to a normal upper limit, a reduction in a utilization factor 
of the fuel cell 21, an overcharge of the secondary 
battery 24 are prevented, and loosing control of the fuel 
cell 21 are prevented. Also, charging electric power is 
supplied to the secondary battery 24 in a state 
discharged to a normal lower limit and discharge electric 
power is never outputted from this secondary battery 
24. Therefore, an over discharge of the secondary 
battery 24 is prevented. 
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comnnm^tntim&x o k«<*4ssftffifw*-cii* 

[0001] 

immmt&mHMi *$mi&. mats. mmmm. 

[0002] 

Willi* ifcOi 5 =5rSSRtc:ie«E$<t-S> %><r>Wh~>tz. 
■Xm. ; 1^^8-31328 

14. B?fe5X®^XO«*&*c7)fi^-fflSlla^A^tTKfi 

8tffl[*«iajLT«8M*iB«52*ai*t-*t><OT**. US 
fiWftlwasAfiBfcli. REESo DC/oca y^-fx-ffi 

ti, atfj*86si£A*u -§-i4»*ifc«aaraag'*siib 

14. aj*«8SS3tfO— »3&%««8fiS3a fc LTftteSilT 
cSS40«gSEffl^^t±5LTm8Pt^ffiffiS5*ai^-rS tot 

«£E«astts6* as^smfftfiasaK*^ $ fir 



[0003] aa»tai«e4a. tts^aiasxtraffiiaaj 
msezxij lt 2»aji!i4<oje«sjitc*ttft^«»s 

Jl»ft**5rt*«tt« (Surplus of Charge. UTF. 

rsocj hv->o)S7a *»fr$-&fc#fc:. i£2&m?f!i 
4**^tti*S*l&«*«**i-2iWKfi«*fiS7b £g 

914. ttJ^SsiES3a^S(m«egS4$rA*L, 
ft WMWS-fSlOafciB t fcft«rtt«S9 £ ft# L teflBfr*" 
&fctf)T*&. ftfflBtt»9fcUi. ftffifHWffllOMStt 
3*UO**. ft^JtW^lOJi. ft?f®3S[S90liHI£^ 
•TA^ft-f-ac fc tt^£BfiIS8i: £ A* L . Mft^mS[S9 
£^3ftS«£^-f g*ft?f ff-fsiobi: ftfflftMl* 

2. «sspBK»3. 2<*«flfc^«7&tfftWffl«*iofc: 

14. MfWlljW«SiiTV*4. MflNtflltt. RB*«9S 
ffiSla. «siE^aiffiS2. SOCSYa . 2 MS7b 
25.t^*ft^ft-§-S10b$rA*L. flrtflSlla&lWOI 
M#511bfcatfrt-*WB**LT^*. 
[0 004] H20ftft£KBJtt-*. •wwni** 

it . BB99ian«3&»4>IBS*«Slla(£«J6 Lfc*OKBlK 

^ftm^ft^jsEt^aj^^sssi^ai^siis. a^m 

cSSlcom3Kffii4®»£^J±igi52T^ai$^. l^®gSE^ffi952 
H5*moiES3c7)-a5(4. 3fcWE6S3afcL"t2iWEft4fc:tt 

bwm&wsi&tittizixh. 2<mmcr>w£.mii.w. 

[0005] ^K^tiiffiS4a. msK^{JJffiS525.l> r mE«! 

&ms6ii2®.mi&gm&nzAjizti. m2<xmmm 
ix. ^msE«iajia58^4.tiaESiajfiis8^ai*$<x^. tu 

*«8SS3Xl^B««SKS4iiftffifK»»9fc:A*5<i. IS 
ftffi«tt»9*»4> ft?JiS9fllf3^S10afc:jE tfeft 
**ft«fLfctt*&$it«. ft^SES90BSffi^^i"A* 
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Oafr'ttJ^ftft. (S-^mSiffiSla, mgiE^aiffiS2. SO 
CS7a „ 2^?fim^<iS7b&l^*m?tfi-^SlOb(i0J 

mmuzx^ti. saBMw»ii*»4>f&frfflsiiaat^«a[ 

L, JLo«SRWfilo»««fc:2»:flKft4<^SOCS7afc: 
[0006] 

£frtv>ft. H2c7)»H;?a>'X7 i AT'(i. 123^-r 
£ o fc. ttJ^m^S3Ot|8Kii^l40AJilTO^CT' 

ti . is tb^iigi[S3c7)®E^' 2 araft4<oasa»i*tf>*jE 

(BP*>, *17325V ) X r> tA£ < . flSS*«Ll*» 4» 2 
flitf'ME&tCftliSiXft . aj**SS3tf)«attljWKfl40A 
fcLLOflUSDTli. t£ft;^5iES3omE#2tfrg?fe4<7) 

««4^5E«S*l$rV*. fcC*>#. fflfttflltt* jRfttt 
MlOVm&lZ 2 <mm4C0 s O CSlaiZfo t^fiMMH 

USSIER S O CSTaRtfftif LfctfJE Lfctii^meSSl 

t=«r ft ^ma^iiiT <^ft*\ ; co^mmss^ 2 
<xm*4co^m(cffiffl$ix-r. ss^m^i^fOffl^^L 
< <£T-r ft t ^ isffi#& o fz . -eo±. 2<xm«!>4*>' 

2EHS$iV5rlr*7>T\ SOCS7a#±#-£-f\ flMEJWtlfc 
[0007] 

[fiissrfii^-rs^^gi] MHnesris^-rs^ 

ammmmzs-i ztmz. mm 1 *>tija*aw>i8i# 
«te«taj ltjh 1 commk&mztiiirt ft US 1 <0S»iE& 

tilSBt . RJEgo DC/DCrr^N'-^T-fllfiJt^ix, ffifBIS 
lOdi^mgSSrA^L. hlxtzW&Wmm^zmri 



«WBffi. ^2^m5i[^aiffiSV«E^Ji5ffl^A^LTfr 
IB 2 <J«ffiW3aSS*fc:*«-ft»«*<?DJt*SrSrr S O 

c^aa-rft^^tw. m2immfr^iiijjztiz>njjm 
^^2<^mMm^m^n^-t^2<mmmmmb. m 
ibis 2 cotti^m^Riftmm^m^mimtii lxws 3 

b s mMM.ffm%L?> B Mfc^A*©* b msSM 3 O 

. mmnm^.m. m 1 o«sH*ititt« s o 
c. 2&m&nj)mmmi&%Mm j %*\j]L. mss^ 
^mRx/mmmmm^ta^-r^m^bi. «*th 
ft. 

[0008] mmwmz. misoczxjjL. rs 
o c izfcttimz 2 ^m^coxta^ smmttm^mt) 
^&2<m.mEwm3iT-7'}Vb. m^&mMnxft 
*^a««*a*»6«riE2i«K6«*tt*«jtLTiBi 

$H$kZX?iLX?Wm (fit. P;Jt«, I;W*> U JB 

c »»ft?rfi^avasi^)iw«tt»&A*L» sail 

^^*<^*RS ocaiVK»*fl?¥Q-^oflfc:» 
JE LfcflW B 2 tfTOM:fctt*>«Hl*ifc*!irai L TfflB 2 ^ 

ft^m«*<i^ai^-r ft v s «y ^ t , i?ibs 

LTaf2waaRB**as*-r**2^jj»»i:. itriB^ 
2 comnm^x-^ L.m$2 <r)wm.m$kz^#>%.&> h 
tifzmmtiimm&nwmx'mn. Lxmammmm^s 
m?ma.z&iirt-z>gm%mMn.iii&b. masm^m 
«SrB>rfB5fes^o«^gcoji^fflt^-rft^3/JS 
««»*3c»fflk. mMismfmmzxJiLxmm® 
m^smmmmiz^m lx a^-r ft mh/mzmm 
b . m mmmMo m mnz&m t m imRmzm t <r> a 

'bZUML. Zixk<7)5i?<7)4^^i:Mgll.xm£m 

2n&xm.ffi.<?>BmmbLx&x?&ik$miR : &b. m 
§e»2«aj*«sa^)B«fi3&><5>ii!riE» i omgs^ttiffi^ 

®&LXm3nmm&Mkt:\iiJ]-t&M3cr>Mn&b. mf 

Sr^LTKriBmoEmsa^frfB^SEiWlEfi-f-t LX5- 
l&m2CDPlfflffl&b : £. ffitX^Z. 

[0009] j; o Kffi&zum ttiz bizxv^ m 
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«aw>iEiMttiss 1 ^m^ta^x^ia $ft, 
«8a*ai«a»6ss i omsiiaaiistfai;*) £ft* 
«»*»6JBi^)aj*«a[^iR*«a«b& t aj*$<i-6. as 

aiasft*. *2<affi:a*aw>-sBi. ^swsKktT 
ft*. 2<^mco^i^mmai^Tmiii^tL. m&m 

as2«ftaffliajs-ci*ajsii\ m 2 iron* 

E«i*flaMJ*"e*ttiiSft, K«E«iaj«3&»4»«E«l 
aiffia*£li*$ft*. 

[0010] ili&tftifttL SS2<0tt8Mftifi«&tf*ffilft 

ami* 2 <wk6 a* M2 xxmpmrn* 
&socatx2iWEMatf#atfjSfts. m2(Dftjj 
m3ffl.xstmwfiii£m 3 ottsatajairrstai $ ft. ism 
3omsE^aiaj* i 4>®3^mg£e?aiit* s ai^s^-&. as 
2 ayjiftttss&tffflmssiftffiffiHia! (c a* § ft . is 

ft«tta<OB«ffi£35r*-A:fifi-*&iraf3 

feg5»jiffirfi«i^fl?!fiai«wi*& s ai*sfL&. 
skel as i o«st«jaitf. soc t 2 ^mmm^mmf 

[0011] fflfWCIi, SOC#2<fcWftBfl«fl?- 

SOCt^JEU 2<X«ffi^>Aai*<0B»«*«*«ffl* 
Sft*. 1««*«±. Mtl^«JIWfc:A*SftT23fc 

tm#a&jztit . as i oMg&nui. as i <7>pi«g«pan 

fcA* SftTPlSMSSfts Rai 1 <0PIIW»»*»4>J» 1 *) 

wwis** 1 ^ §ft* . * i <mmmmt. >js^ t~ 

A* 5 ft , S O C at*K*ft Wfl^OfcfcttlE t fc 2 & 
««a*««Hrtfc:WR3*u R'J 5 2&« 

*5smm:>jii#ai2) sft* . ftmm^ffiiias 2 
^KjtwKjfi^jjots ftx as 2 (Dtmmktfiitt § ft 

4. S2iOSIS*(±. socoic^tt 

x«, Mn^ft#fi^-tS2<^?fit*«--i,^m* 

[0012] JII20«mUig|(9IUJ|[tilff(cAA 
Sft. K@ilf&«JUrffi»T^2^*J«SS^SW 

aau oswcbmi $ ftx»f«?feio gfK&nwtai $ 

ft*. a«S&««(i. «*/«H«IWBW*tcA*S 



shuh±« «*/«asa«»fc:A*sftT«m«ti!L^B 

««8Mfifc:38«Sft5. ia»8MS±« tt*a»»W=A 
*SftTIW««*fc^hlfc*Sft, KJtKaHR«*»6 
ift4><o5t>^)/h$v^**J(S2^ai*TOt<oa«tf i: L 
T£fc;>]$ft*. *2*>ai;&«»<Z>BIH»i* H3c7)M^ 

*fcAASftTm«>*araitt«a«wsft. Ras3<o 
«jra*»4.ai3««j«s**«aj*$ft*. ^30^1© 

miif!20PI$iIffllg|5tc;A*$ft-CPl$iJ^$ft. Mm 20 

piw»»3&»4>«aaiBws*&«aj*sft*. nmt 

ii. Vftnsapv&aiSftS. 
[00 13] 

[»w<!«mi»jk!B] si 1 {is xmin&tiimnmi 
*t*t« Lfc Barnaul ?> mi-t * mmmmi z n l 

TO*. ffl*«fl&21fc:U: „ 3l«a521a^#S LTV'**. 
&SCgB21ati. ltrlEK«^0«*&4<7>^ffiS31aS"A 

HBlte-S-*. * t #fc , ffi*«8B21tf>ni#«aMS21afc 

as*-r**i6**LTv^. aia«ats2n±, in 10c 

^tBSE22T^aiSft*«J:3^ : 5r-5TV^*. «SH*ifi» 
22ti. «£lf, m8l*>^Hrc«*»ft. Hi^mSiES21 

*. IR£«it21tf>ajaHtC*i, WEEE«0 DC/DC3V?- 

^■c«i«sftfe«8awaEaf23jWK«^ftTv^. 

Sg&23i4. atfjmSBS2l£A*U -5-*. feftfttSEMS 
fi-^31bfc»^V vcRffi**SB210*a[fil£SH8 LT 

3<7)aj*0lfc:t4. aj*«aE5230-»3WWWaES23afc L 
T«»SftT3E«$ft*0\ X{iJfcmm»SS24$raj^-r 
4 2<JcW624*^«5ftTV^*. 2ZKmmUzlt. Mz. 

LTO*. ?E««S[S23aS.V : SClSm»K24(i. ^12 0^ 
25ti, Wi.(f. rafeyWClftSSft. ^m«c£S23a 

*r*toT-s>*. «cEniE^23(c{i, 2<xmm4CDn 

* s iti^$ftTV^*. 

[0014] ia£&aiS&24a. «a«iajSK25»l/*E«t 
atJgP26t:(i. 2i):tt?ftl : Sgi527A^i^$ixTV^*. 2& 
mflfe^gP27(i, Mi(fLUT(Look Up Table) ^TflS 

^$ft. ?aig^aiffis24a. «sa«as«s25ai^iE«ai 

«S26^A^)LT 2<JcWft24OS0CS27a*jraii-*fc 
ftt:. R2<)l«l!24*»feaj*Sft*«*«*5^-2i« 

3Xt^lW«8KS24ti. as3omssE«iaia528T'«iai$ft* 
^Tii«$ft. m*«sss23a^»««ess24o«a[fl[ 



4. m^fiBSSgB29i4. ffi^«0SS23S.l/Scm«S[S24^A 

«8SS290 S SfilSr^-r A*«#ac fc «cS^E±i<SS28 1 £ 

m#S30b t JUSTM W*f530a i; $r aj^J-T S t OTJi 4 . 
iX«aJ21a, mcfi^tlja522, «aEBIfiSB23. 2<XWfi» 

aao7&tf *immB30£tt . iMfMBi#iSfE3 *it v > 

HHFC«jft§*U K-^mcSffiS21a. «Sl«iajfiS22. s 
OCS27a. 2<>:m?fim*fflS27bS.t^*S?^fi-tS30b^ 

a*u i&^«s3iaar/«aiasm-fs3ibtm*f *« 

ttfctf LTV**. 

[ o o 1 5 ] m* a. m i *«offl«aBi<o-«£jj*-f» 

/U31-1 & * LT V * * . 2 ifcWft ilTOj -f-TVWl-l 
(i. eUtfLUTSSTHMtSfU SOCS27a$rA^LT 
RSO CS27afciB tfe 2<WI«!24^Aaj*OB«**«[ 

^3i-iotu*ffljc«. ia«^«s3i-i*»4> 2<wki!« 

:&fflS27b£«*l,Tm<0*jaS:SS31-2 

i «o«»ffl3i-2A«sN«$iir v>* . j«taBi-2<oaj*« 

(C(4. £g&£S31-2 £A*LTPIIM«U 3i? 1 <?)$iJ*&P 

isms3i-3^ ai^-f *sg 1 <WIiW»«31-3*««asnT 

>,•>*. pi$ijepgc3i-3otb^iifc(±. »j s -y f3i-iwm a 

SiVCV^. 'J = -x^31-4«i. mt-ttLUT%?Tmj8.Z 
tl, SOCS27a. 5Hift?ffi-fS30bat^lW«ISjRS31-3 
£A:bU IS$lJffllM^S31-3 <0ffi£f£SOCS27a&t/f£ 
5# Jl?¥flrf530bOf6fc**j6 L£ 2 <WEMfc&«S27btf> 
iffifflfltCf&iJIKLT 2iWtfl!!24fc:*«-*^W*«531-4 

Sraj^-^ttfrcfc*. 

[00 1 63 0 5 -y *31-4tf>aWjfllfc«\ KSftfite-* 
S30b*»4>»nt»3«S31-4 &«KfCSi2^)«J|De«S 
l-5Sraj*"f4»2<0«JWIBl-5* t iSa*SiiTV^. tit 

»«3i-5*>a«jWfc:tt, s««««Kiiasi-6*«as 

itT^*. S8fttt**ititf31-6tt. 8t*|g£S31-5£- 
3<^M5TI»* LT j8mmM24^ Bli%miS31-6$rS[ttl 

"*-*«ft*#LTv^&. a*»«j«tasaP3i-6^ai*« 

iSH®fiS31-62:mfEiSS^Xcott*&S^^ 
fflS31a(CS3jW4 **/MS«lft«S««31-7*««aS 

ivtv>*. aafwuMtttsaBi-ftoas^oitcti. s 

ii%maS31-6S:A^ LT«m«ffl524<^BlWliS[«S31-« 

^*. «*/«8ESa«3ISl-8<offl*«fc:tt, Jtt^iRgP 
31-ftWH*3tlTV**. Jt«aHWffl31-9»i. SJlSSEffi 
S31-8 1 Rg#mSfiffiS21a <7>±>b SrJttfcL, CI ft. & *> 5 
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^>0/hSV^^jSS;LTa}*«gES23^BlWaS31-9fcL, 

raj*r*«8E^*UT^*. jtKiMiRSi53i^offl^{pji 
tcii. i*{is3i^*»4>«8it(tai<is22*a»L"tss3o 
«»s*s3i-io£ atfj-rssi 3 ^isjrasi-iotfsas 

ftTl^*. «JM|Bl-10<*>asaffl!lfctt. JSJWSSIS31-10 
«:A2jL,TPIffl«IU Sf*2tf>tt«*6*£^LT*8HII 
SgP22^«c£PSft-^S31bi: LT-£;i*Si?2<9PI#JPgP 

too i 7] m5itm4*c7)2<!f:m&3mmiiT-7>i> 

31-10-^iJSr^-r#ttllT'^ 0 . 8MCB!«*ffiS31- 
1. &lflW*CS0CS27a#fc&ft.-O*4. H6ii04 
4>OU 5 >y ^31-4t:tJtt* 'J 5 -y *t— TVKO—fllfcii* 

-r#ttHT*?)0. ^fcaara™tta«s3i-4. six 

««lt=5*ftffirS^S30b*«i:^iiTV^. £ft£>Oll5 
6 ft #88 Loo . H l wumwtLi'X x 

£iftBj-f * . «a«aBi*»4>a«^ottiMioj&^«s3 

laa«a*»21afci*aiS*U tt&jnB21a&>6fi3ttHlS3 
*i £>ft* . «8S«fi21*»6«SH^«t»(B LfcHtfj« 

iKinv2iad>6ffiA«as2i^>RRff«an 
S2iaj&«aj*s^*. ai*«sss2iti. vanmoBt^ 
aBiwt-^sibfcawv^TmaMiqwESft.. m«sep 

BE9523** h tU*«8SS336«ai* $ it* . {±J^)«g£S23iO— 
SCti. 5t««siES23ai: tT2<^?fe24(Cfiti^$iX. 2^ 
«6243&» h JW«aP24*«ai* $ n* . 2 JWKft24«oa 
fttiaUmttlB4aT«tffi$^.. R2aK«taiS524a^i?>a 
flE»ajffiS24a*«ai* S it* . ^Stt«SSS23a3K^iWWaE 

«»ri^ai<iS25*i a* $ ti& . 2 <xm?fe24<7)«Effl{i« 

S26*«ai*$it*. 

[00 183 aK^aiffiS24a. «S[^ttJffiS25&Vtt 1 E 
m^7fr^SOCS27amf2d:WMmj]m.S27btfltit> 

$it*. a*«^23aviwwKSS24ii«8K«a{S»28-r 

tftffiSfU M«SE^tlia528*^ttoiE^aifflS28* j aj*S 
it*. ai*msi[S23aZ/5fcmmS[S24{±m?tlgtt^29(2A 

m^8£529**a^fLtC«fc*&$it*. ft?tmsiES29<7)Ba 
<l$r^-rA^ft-f-acaiXmoiE^ffi«S28{i:mM$iJffliai30 
fc A* S it . l^m^f$iJPg|530*^ h WSL$m ft#S30bS.t^ 
ftSfW»«-fS30a*«ai^$fl*. H^«SEfflS21a. 
tftajflS22. SOCS27a. 2<WKM^fflS27bXVR^ 
affiPS-^S30b!4M«»31 fcA* § it. KiW»asi36» 4>*& 
< #«S31aai«KaiffiBfi-9S31b**aj*Sit« . 
[00 1 93 S&iJPSlBlTii. S O CS27a*« 2iWKfiB» 
«*-r-^31-lt=A*Sit» i2M@Il^f- 
r;U31-l*» ^RSOC S27aicMJCB Lfc 2 »:S?ft24cOAai 
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^<^lSm^{iS31-l* { ai*$rfl&. X. SOCS27a#5 
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7a#80H2Lfctftfte, 30«SriS*:&flS3Wtt«ttlDt» 

0b<9fI£ttJSLfc3faS^fg^«S31-4#y $ >y?31- 
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ffitt*«S31-4#y 5 >y ^31-43&»/$>ffi*Sn* . 
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±05Ctt«lUlW*«S3W^^S<TJt*&, MgSS 
JBS31-5 ii^a^#S30b*»£2<X«ft24fc*t*-Sft 
WatfMhWufctffc**. X, S#ftl¥«9530ba»4, 

mtim\m.WL0 ±«aa«*rtB«a«s3i-4#«*§ 

*ufc»£\ g*m^#S30b3&«301cWJiLh<?MS^T'Ji3iS 
iSms3l-5 ttS*flffirS^S30bfc|a|— ottfcsfirO. 
m^fi-^S30b*<30kWWTO^^T(i. MS^mS31-5 14 

i-6t=A*s*i, K!«»M*ffiaBi-6"rajaaws»s 

31-5* { «8![iiSa5230^-r-mS:SixT^«?fi24<7)a 

s%m*s3i-6^m$n?>. g«»**s3i-6ii, 
/fflmtt»*flaiaB3i-7fcA* $ixtss^ofti&i 

<#frfrttS31ate3E8K$*t4 . X. S^m4S31-6(i. 
*a/flBBBft«31-8fc:A* $ixT^m«?tt240aSm 

a«s3i-8fc:ag«sii4. a««ss«s3i-8tt, Jtuais? 

SBl-StA* S<lTR8*«a«S21ak^:/WtlR3il. IS 

jt«BBfi?»3i-9*»^ift.^<o a *>o/Jn$ v^j&«aj*«a 

S230gSffiS31-9t tTm^J$^S. g«®S31^}4. 

jsa»3i-io3&»6»as»s3i-io*»a}*s*t*. mhos 
«s3i-io{4Pi sowasi-ii tc a* § pi tm § ft , bp 

I«I»aBl-ll*»fe«8aHS«-fS31b3&«{ti*$*i.& . «st 
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**«S31-4#**$iifc*6\ Efc*ffif®9S30b*«30k 
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(4 . S O C S27&mo%<7>t # £ g ®«^<1S31-1A J 0 kW 
( b ) H 6 <7) U 5 >y ? 7 i -7';l^^^'l4T-{4 » m^MM 

m^smt> i 3omj±^>m!mxftmm.ijmsi-Atf o kw^ 

^ti^^ ^(^30kWcofiI(4ftili7)flT-i>J:^„ 

( c ) 01 4"02^m?fi24{4. mtif . m^eiasn 
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«x^/Mfw? 7 7t nffixm* m±x* . 

?fiio^^ise±T f & . x. u s * * 

■f-k R— Ofit^=Sr o . w^%M^tfm^.mxT<r>m. 
t&x'imm 2 commMiMtm3<nmm*§rizm$.**fr*? 

cotztb. m^Tmmizim^tLtz^mcom^^^- 

[EMom#=5:ieBJ3 

[Hi 3 *iHB<^ai^JB<o«m«ft^^-f'A<oaijsH 
CH2 3 &.*<mmmm^*T-j±<nmf$imxhh. 



! ( 7 ) 000-353535 (P2000-353535A) 



[ni4 ] n i +^>«i«as3i^)»j«iaT* * . 

[05 3 ^44«02<5cm?fiBSmSSE-r-7 r ;P31-l^#tt 
[^oiJiBJ] 

21 amm 

22, 25, 28 Vattftittffi 

23 «griPS§|5 

24 2&m«!> 
24a iaKEtitigfl 

26 mjE^ajsp 



27 
29 
30 
31 

31-1 

31-2, 31-10, 31-5 

31-3, 31-11 

31-4 

31-6 

31-7 

95 

31-8 

31-9 



^7? 



[HI] 



[H23 



31 



cms 



^1 



2la 



3059 



^1 



21 



mm 



^3 



S31b 



3^71 



Kl 



2*W^S24* ^25 S24 — 

H5 



S30b 



-30 



[ha 




I B.&ggfcg j — rT?l5n — l 



[123] 



[04] 



45a- 



30C 



25C 























-ysa 























0 50 100 150 200 

WttOO 

H2 4»©a^tiKS3&c^WRSSa^4«fe 




!(8) 000-3 53535 ( P 2 0 0 0 - 3 5 3 5 3 5 A ) 



[H53 [126] 




-29- 



(72)^BJ# HSP (72)%BJ3# £<6 & 

F?-A(#if) 5H027 AA02 BA01 DD03 KK51 KK54 
MM12 MM26 
5H030 ASOO BB08 
5H032 AA10 BB08 



